Cardiac electrophysiological and hemodynamic effects of beta-adrenoceptor blockade and thoracic epidural analgesia in the dog.
To investigate whether thoracic epidural analgesia (TEA) has additional cardiac electrophysiological and hemodynamic effects when induced after beta-adrenergic blockade, bupivacaine (0.7-1.2 mg/kg) was injected into the epidural space at T2-3 after intravenous injection of atenolol (1.0 mg/kg) in anesthetized dogs. Cardiac electrophysiology was studied by His bundle electrography, programmed electrical stimulation, and monophasic action potential recordings. Atenolol reduced heart rate, prolonged atrio-ventricular (AV) nodal impulse conduction time and refractoriness, prolonged ventricular refractoriness and action potential duration, and decreased left ventricular (LV) dP/dt max. Addition of TEA further reduced heart rate, prolonged AV nodal conduction time and refractoriness, decreased LV dP/dt max and arterial blood pressure, but had no effect on atrial and ventricular electrophysiology. Induction of TEA during beta-blockade may thus have additive depressive effects on sinoatrial and AV nodal functions, as well as on left ventricular inotropy. The study indicates that the cardiac electrophysiological effects induced by TEA are mainly caused by decreased beta-receptor stimulation, but increased vagal activity may also contribute.